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(54) SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device having a dual damascene interconnection which is 
able to sufficiently protect a surface of an underlayer 
conductive layer, has a high reliability performance and a 
lower interconnect capacitance. 
SOLUTION: The semiconductor device comprises a 
substrate having a conductive region therein, an insulating 
etch stop film covering the substrate surface, an interlayer 
insulating film formed on the insulating etch stop film, a 
trench with an interconnection formed to a first depth from 
the surface of the interconnection layer, a contact hole 
reaching the conductive region from the bottom of the 
trench with an interconnection and the dual damascene 
interconnection formed by filling the trench with an 
interconnection and the contact hole, and includes the first 
insulating layer wherein the interlayer insulating film includes '^ ^-M/^M^ 
a sidewall and a bottom of the trench with an Qf^^"^ ' 
interconnection and the second insulating layer lying in the 
lower level than the first insulating layer and having an 
etching selectivity different from that of the first insulating layer. 
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itiaife^ttx y 97 V 'jj-^wkiK^ m 1 moimmt^ 
©TtcEssn. »ia©^ii4x-^?>i^!^tt©s 

o> mBm2m<Dmmmicmti>mmmmBiS.t?>sS 
\xy9i'{fxmt. 

mriamaisas-tf. B!rfa)i^^^M^ffi*^6m 1 m 

10 (C. B?iB«i^T©g|«9©®rai»Mi)9*|^i-r*^2x 

i^^laffiSffl»*^J:cxirl^Sittffla*a^{>ji^■C7'*r;^ 

^X'j97hv ^m=S:mis.ti>xmt . 

20 Ji<!:ll2«©;te8tMi03«©^lii*^*. »2« 
©»«|gtt. Igl«tei:c;sr3a©»8ai<!:x^5^>y 
!^©S^j:S®PBlffiMS!g^JfJfi!t1- SlUi . 

m. m 1 . friaitei»i4x ^97h-j ^< 

m2m<Dmmm^m<t:<jm^ms t-c^m.'^o^mtk^ 

ji(ia}g^?Lisa5-t+> iriaiiPjjfi^igSEd^^msa 
30 (oimm'pm i<omst vmi^mmimis.t 6m2xv 
9>i/xmt. 

mBmm^^^m^ t . mummmnj^icm^m^x 

sfflL/fciriaxy^x h 'j'-^m^xv9yifti^3x 
-j9yifiMt. 

B?laK^ffl?Sfc<i:o•fIia««?L=&a^5iA^-f T^o. T^i^i*' 
am 

40 \ix-y97V 'J -'^•M^BfiX•r III i . 

mtmmmmkt^^mnmmt^-^^. m2a 

©teiStMBU 1 Ste J: 3 ffl©ifeSSMi x 5. > i^:^ 

mim!simm<mm*> h . mum 3 mfomm^nm. 
u. mtEm2m.<Dmmmvimi>^mK^i&mi>m 
ixy9yifxmt. 

mriaS^TLJSffiCCSffl bfcm2 a©|gMfeS?:x -j9yif 

ti>m2xv9>ifxmt. 
so mria^i^?L^fiis$-it. M3eJira«^M«it;»'6^3a 



3 

nOi LfcmBi- v9:^i-'j >'^•Si*x V ^>ifti>m4 x 

[0 00 n 

[0 00 2] *waB»K:tet»r. h -^/^iij. 

iSii; 5^>y(Ctei,»-Cx 7^>y^^|^t|Cr)x-^^^- 
m^. *2)Xy5^>y{ct$t,^rx-j^>i/^jii!ej 

Ox-7 5^U-h{CjlSfOr. l>Jl/2~t>>2<DXy9^U- 
[0003] 

fiSL/dS. •ecD±K:uj;=x h-'\-$->^ox:,5'>yv 
C 0 0 0 4 ] JSim&tnm.(Dtclt>iC. fie*(DA 1 ^WfC 

jt^mnmom^c u ^fflt,»fcB2ig*5Kffl s ^ «: 

?c-7/c, Cu«. x-^5^>i/{c<i:-7r-'<$-;:.>i^-rs 

(CMP) tcJ:-:.ri^S-r.55!'v>'>ieiK7'Pi2Xj5sffl 
[0005] i2IIJiRg©gM(D/c*(Ctt. ffii^R5=&e 

;^<!:, fT7L<!:E^ffl?i?rf^gS;t/ca, (5]B$«:f7?L<!; 

[0 00 6 ] r:ir;l/5<'vj^>7"a-b;:^«:fcfr?L€5fe 
T®i©g^a©iiBitt©.^>e)«. ifet^7:fr 
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[0 00 7] «T. 01 3. 14€#Ml,. %\^rl3% 

[0 00 8] 01 3 (A) CC^Tcfc^tC, ^mtt^«l 

I 1 ?:*1-2>rJttl 1 0©«ffi±{C. S i NAj:i-©mi 
x-^f-X h 1 1 2€rfiaii-r2>. Tifitt. 
«-C4). -e©±{CJi5«Lfci»«t®-C<)J:(,». ^Sitt^li 

I I IB. iB^r«>j:i». mmiimm 

1 1 l*sCui2«|-C*-5»-&K:B. Cuie*l©^ffiBg 

■5. 

[0 00 9]l|lX-;.?^Xh';>M-®l 12©±k:, mi 

mrsimmi 1 3 5ri^';3>K{t»i'«:j:«9jefiX-r 

«lBfBI»^l 13©±(C. iailffl3«gfiK©K© 

X-^^X h "-"'^•<^:UrtSte•r^ll2X'^5•X F-:-ASl 
14*fi£Mr4. II2X2;?-X h -^A^l 14©±{C. 

ieiSM;ii«B^-r^i&i!Ui<bi^j:'&m2siaii%Mt]gi 1 5 

iBiS.b. ^©±k:u>=x ^®/^•^f-x>il'(D|^©g[8^ 

f*±^6e?:#i-ss i mmoi&immmitmi 1 e 
20 ^mm-^, 

[0 0 1 0] 01 3 (B) {CTK-Ti^fc. »Md4S«Ei5 

±Mi \Q<oiLv:vv':KYm^WMb. mitm^bxv 
R 1 B. tfr?LK:*n&-rsrap 1 0 1 ^mti, 

[0011] Ui^X ^■>'^•^^">PR 1 J&x >?^>^vX 
i^tL. SWESihKl 16. m2grfl«51^)il 1 5. » 
2x,r?-Xh-^/N-Jll 14. miJSHffi»Ml 1 3?:M 
-fmtcx.v9:yff-ti>. c©J:5k:u-c. Ui/xh/<ir 
->PR 1©^P1 0 ItcmtfctrTTLl 0 2*<Jf5RK 

hf^ai 12iSTx95^>i^$hS. tS^tcJ:*). 

m 1 X 5^X h >'^•)l 1 1 2 T16©3imi4^ 
^1 1 l*S3^y-i>^§W^C<h*i*5. •e©aUi'X 

h-'<if->PR iB^*-r.5. 

[0 0 1 2] 01 3 (C) (C^-Ti^CC. SWfiSitlSl 

1 6±{CUi7X m^rffJBSb. S3ei«SL/r||2©Ui^ 
XhA$->PR2?:BgK-rS. Ui^Xhy'C^-^PR 

2 B. 7?L 1 0 2 %^tf ^{CiBiSfflKJCcm^Sra 
□ 1 0 

40 [0 0 1 3 ] 0 1 3 (D) tC^n-rJ;'5K:. U^X 

->PR2*x-^?->4^-7Xi7iLrm>. WMffi 
1 1 6. m2@r^i^i^Ml 1 5©x,f=->i^?:tf/j:^. 
Il2x-^5^X f- -^/N-li 1 1 4«. C©x^,?->i/{Cjit-r 
Sx ?-X h L-rtitlf^.. 
[0 0 14] &*J. 013 (D) ©:/042X©BI. ®1 
x-:,5^x h v)m \ 1 2©I1M. ;i$3!is;f;3t5}.t?$)S 
X 7 ^^^i'tfjfcm 1 X y 5^x h 1 I 2 *ix V 

50 [0 0 1 5] 014 (E) {CqtTJ:^{C. »2©uyx 
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h^N-i^-^ P R 2 ^K^r^'^Xvic J: S7 7 -»y{c<}: 
0 m^ti,. Ill ©i y f- 5- 1 1 2 

COO 1 6] HI 4 (F) K:jn-rj:^{c> fSMmikMl 
1 6 . ffii^ffl^gffltcsm 2 X h 9 1 
1 4 > t^r?lJ^CcSfflbfc» 1 X 5^;^ h 5, ^N-g 1 1 2 

5^>i3« 1 6 0 «:)i5fiSt-S. 

[0017} ±i^®W«, Ba^ffl^©x-^ ^>y©^. 

>i/«:02x-??'XFtrAST?fli±3tt-CC»4. 
■C, E^M»^ffl{C«x V 97s Y -yim 1 1 Aim,^, 
StHUt:t,iSm2x.^9^;^ h "^/<)l;&^iL/T4>. T^a 
T^Pyvi/^iBiSl 6 0©iaSg|5fflffiAS»2x,9^;^ h 
"v^^Jil 1 AtWkth, 

(0018]x-:.5^Xh-^ --Nm^W^S^iSlB. - 

[00 1 9] 01 4 (G) (c^-r<fc'5K:. rmi 1 0± 
ics.v97.\-vm\ 12, niaii&iisii is^^biei/ 

fcM, *®^fficc]5W;5±ffli 1 e^ffjjSTSo RWR* 

tl^filfCx h /N-Jg 1 I 2 tCii-r S tfTiL 1 0 2 

M-$->pR2*ff5^-r-5, 
[002 0] 014 (H) {cinri^tc. 

ifbtcik, wimmimmi 1 3©^sji§?:3>n3 

-;l'X2»?->y-fS. x-:.9=-x h •7''^•B^rffl(,>:^^,»© 

-rs. c®J:'5{cL-r. t^T?Li 0 2{ca;^L;rcg5^ffl 
PI 0 4iBi&ti,, uio.s.'j97. V vm^m^^^fi 

[0 02 n >5:*5C©C^CCfct,^-Cfc, li'T?Ll0 2©x 
y ?->y'?'iaSfflS} 1 0 4 ©X y ^> y©K. M 1 X 

9^xh-^M-®i 1 2*ix,,^>i^3n/c«)-rsi. -e© 

T©jimM«l 1 l*5iC^-i>?rSW.5,Ci*i*5, 
[0 02 2] C©J:'5K:, %\^7imD7 =.7)\^^-7ly 

>:7'a-by^(ctetir«, t^rJLlsmcj^fiKSnfcx-y 5^ 

li^tC y y - -5 C <!: * , 

[0023] eT?LT:S»©«mtt^i^*si<'> -i^^r^W 

[0024]S1513:. ie|gffli«©x>5^>y{cxy 5^ 
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©0114/T^-r. ^mtt^iii 1 i?:wr4Tiai 1 oo± 
{c. |p^lx^,9^x^ v>'<Jii 1 2. mijara»MMi 1 

3, ||2X5,^X h -^/N-@l 1 4. Il2@r^i^gl 1 

5, SWP^lfcJil 1 6 7)i«e3ti-5. ^i;x^^^•^^-> 
?:ffl^i•C^lx-^g^;^^^,y^•)gl 1 2 {C^fSf 7?L 1 
0 2*sj^fi!c3nS. 

[0 02 5] C©tfT?Ll 0 2©T*a5»{C. Xy5^> 
^'©fig^giigJii&^.ISAi^l 5 5*5a«?)jA3;n.5, sit 

10 KSiiai 1 6©±{c. iBSffl«ji5RS©fc»©ran 1 0 3 

[0 02 6 ] SI 5 (B) «:in-r<fc^{c. 
->PR2-S:X5,^>i/^v;^i7i|^^ SI*K5ihffil 1 

6. m2MHitei»igi 1 5*s*e«j{cx.^5^>i/-r*. 

b-Tfl, 1 0 2T:^©m 1 X h tm 1 1 2 (JlSsb 

[002 7] 01 5 (C) (cin-ri^iK:, Ui>;^ 
->PR2?:r-^iy>^/f^*T^„ ii*i^l5 5*5* 

P R 2 ^Sd ^ ©M5*Xfim5fe-r 5 C i pJtiT* s „ 
[002 8] mix-^?-Xh'^ /SSI 12«. 

©x-^f-^dJ^^i^^asnrt^sfcA. Tf5/>d/'*s 
ttrfc^©T©««tt^JSi I i*iyy-j^4sitsc 

[0029] HI 5 (D) «:^-rJ:'5{C. m2@r4ffi» 
lil 1 5±©SI*IW±gl 1 6, fiBSffljtSiiccgfflu 
fcm2 X V "f-T. Y V Jm 114. tfTTLrttCSHl l^/tH 
30 1 X -7 h >'N-® 1 12'kx.y 9>ifvf^irri>. C 
©Jr^K^r. iSllfflSl. eT?L3»fTtt*©*^it^Jg{ 

1 1 1 tmm$titctKn^vmmtxi. 

[0 03 0] HI 5 (E) {CTn-TJc-JtC. i5i^?rjgfi£ 
L. m2SKiffiMtJil 1 SREiOgp^^CMPTI^v* 

T;l'ir^>'>EiK 1 6 Offim^Sti^. 
[003 1 ] 

40 >ieiSoT{ciea34a.5^mtt^J^©^ffl*+^ftg 
ii«i4®m«<s«iS*)fMt5ci*s.i:>-rL4>g 

[0 032] *IEBjogfi<j«. T)i^ll)iO«E?:+» 

<^S-r^>ci*5r#. fiStt©i«t»7=*TJi'd''vt/>K 
<a**■r-5*^^lft«g©s^j§:^^ft4fi«^ 5 c i-e* 

[0033] *^Bj®<fe®gfl«j«^ C®J:^)fe7=a7;l' 
yvi^>:7-C3-fex4mc>4®«:3il/fc«jS€:Wr**^5 

50 [0034] 



ffli«JSE*i6. S?iE)iia«iKl!i©^*)©Jf3teJ:cmiB 

A]l^x^]^m^ titer :>.r)i^i(-?'>i'SSBt. 

[0035] *^?g©ffe©K,'^i(c J:n«. ^Mfc^imtt 

^.IHi . mriaiteMtttx >'>-Mi:K:. H i S© 

l6Mt)ii-?-©Ttci3g3*a. m 1 a©«SiSliix-7^> 
i^tt©Mi^j: S » 2 a©it6iMyi i 
^-r^X@<!:. H?^ir^^i^©«M3!»e. gqrfBSrSi^ 
MSM^Mfflb. B5sBi»iSttx-v9^;<|- -yAlgtca^ig 20 

mifihm 1 «©i%«iis4>m i ©^$ $-ciefi[ffiiit'&^ 
>ie«€:j^fitrsxg<t. *w^*^|iiSf*iijB©S8ii:^r 

[0036] 

imommB^] :^^mmf^immim<Dmm}^x 30 

*Jl»-C. miXi;9^xh5.Alil 1 2*+»figaLJ:'5 

C6ffi. tr7?L10 2©afS?:$l||El,J:^i1-S<!:. 11 
to«5 1 5 5©li;§ *>$tM$n-5C iCOS:^. 
(0 03 7] igig}! 5 5©B3*fi<-r^i, Ellffl^ 

c i *s$>So 1^ 1 X f-;^ h - i^^Si^r^c 

l<»J:5(ciSA!Bjl 5 5©»§?:iS<f Si. le^ffl^x 40 
9 ? > i'OISKiSfei^ 1 5 5 *s» 2 X i, ?^ X F 7 A® 1 

[0038] C©i/t K-'<'>i/*i4DSi. iS«<)*31 

5 5©iMsgiJ{cx-:, ^>m$ifimi. tfrraPS|5-¥>^ 

©^j2©BB^ffl?iK:x-^5=->yji$7!is^^,<t, -e©?^© 

c u <f t(o^mit>&^xmvT-Mifim. LB<f£h. 
[oo39]si6«. §£mmm&micx'j^zi--yj^ 

)l?:Ba§L/)&:l>Ji^©iS«)!BJ4ffll»fc7=aTA'5r-7i/> 
7"a-bx©{^4^f. 50 
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[004 0] 01 6 (A) t,c9jktj:^ic. mm^mmi 

1 1 i^'ri>Tm 1 1 0©±(C. X v 5^;^ h yj^m 1 1 

2. irji&i^i 1 3. Km±mi 1 6*is)i$nr 

fct*. tr?LTSS{C^«!)!|i)l 5 55rBfiS-r.5. ^©f*5 

[0 04 1 ] SI 6 (B) {C^n-r<t'5{c. Ui^X h^-N-if 

6> liigMSiM^l 1 3©»^X9?^>e'%ff«r^. C 

©Sg. tT?LTS15{c«|*«)«5 1 5 5*sj^fiK34ar*J0 ^ 
^©T©x^,f-Xh 1 1 2»,x:,9^>y*iie,fig 

[0 042] is»«!i5 5«. ^(omm<oism 

5©ffM*^e»nrc^<<j:^{cffjjiS$n, saj^iss 
^ffl©^raiffii»ii«c«> isix^'^mmmwuifii,. c© 

[0043] 01 6 (C) tCTjr-rjr^K:, BBi^«?:X 

[OO44]016 (D) {c^-rJ:^K:. S^I&gjSi 
1 3«ffi±©SltES±®l 1 6teJ:0'fT7Lrt{cgtlJL 

/cX-?9^X h 1 1 2©Xyf^>d/?:tf?C^. 

[0045] 01 6 (E) {C^t-J:')fC. 

0ftfT?LrtK:7^jLr;l'3^-7>»iHai 6 0©a«5)E.^^ 

^nii*AJ}g^3*iri»-5/c«). iBiKl6 0fl5^©K 
1 1 li±IBEi^l 6 0©mmW«^*s^^i&Oa 

[0 04 6]*^#6W. !6:if01 6M:^ra:^iiS 

Sx 5^ > y-^'Tti^mf*© i^p' -Vi)^^ Ci>i)^ 
Uc, :3^^©rti?€:0 17. 018. 019 4#ML-C 

[004 7] 01 7 (A) {Cin^J:^{C. ^m^«l 
1 l?:*T€>T«6l 1 0©«ffi±K:, X7?x^7-'^•I1 
112. imi^l 1 3?rBfiXL./cf^. Jgi#;5ihMl 

1 e^^g-rs. mMVi±m\ 1 6©±«:u':^x hvx 

em^rx-;;5^x h ■V''^•)11 1 2«M$-C 

S3ll^0fi£m©l/i?X ^y^•^^->PR2^^ 
-e-©g^, fT?Lrt«:l|Js()tl 1 5 5 ?:ffJ^iXT 
4. CC-C. 017 (A) {C*Jl»r«iS«)!B51 5 54S5 
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[ 0 0 4 8 ] S 1 8 (A) (Cfcl^r^i. m^^m 15 5^ 
ii3 40 0nmjg^-r*. X. 019 (A) (Cfcl^r 

IS8?)Jej 1 5 5 2 0 0 n mffMI- 'So -eCDffitD 
^m^. 017 (A) <t|5l^r^^. CCDJ:^CC. 

[0049:^17 (B) . 018 (B) . 019 

(B) tt. ^h^hi^mmmiBfSL'r^fci^. mrmm 

Jgl ISimSAOOnmx.v^^i/bfcim^Tjk'r. 

mmwBmi 1 3(Dx-^^>yifctc, is^^i^ji 5 s^^x 

[0 05 0] 01 7 (C) . 018 (C) . 019 

19 (CXDii^. ieS«©x-y^>^{cJ:i3ISJM351 

4il^7?LT<7)x-^^Xh-yyA-® 1 1 2f)^:r~v^>{/(D 

[0 0 5 1] 01 7 (D) . 01 8 (D) . 01 9 

nk-fo 019 (D) (CfcC^rJi, x-y h tr^^'Jil 1 
23&Jx7^3n. 3e>tCTart©^mi4^J|?l 1 l;&^x 

[00521017 (D) (fC^K^Xict. ttisb'^ 1 5 5 « 

[0 05 3 1018 (D) (C4oCir«. x.>^>^$n 
/cW<DM«:^^^S«)f} 1 5 5 «MtCjiO . x,y^>ifm^ 

ff^c6tki&ttj:->xK^i. mmmms.y^ym^ 

[0 0 54] ccxmmm^m^nrj:'?o 017 
(A) . (c) ^Tnti^^. mmimmi isom^ 

y, t'7?LMa5(DS;^ai3?:x. iSi?)^^} 1 5 5<Dg|D» 
'iT^o ^a?>«J01i«Ofi»Az = z-z* -C 

[0 05 5 1 iSe*^j9Olg2«0fi«. Az = y/big-lt 
z '=z-Az = z- (y/b) i/jri, 
WgP(0X':;^>i^i^5 x^. x= {1+ (1/1. 
4) } ytt^o x-y^>>/g|$;5sr^cC^^f=f 
li. h-x = h- {1+ (1/1. 4) } y>z* = z 
- (y/b) y:^r^^Umt^fc}t>i^'iL^wr^^ 
z> (y/b) r*^, x >^>yai§ 
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y*;^lr<TS<i:. zi:,±^<bt^<x\tUhU\.^ii^. 
z < -r i ix :5/i^3 :Oir-?>-r < tc5, 
[0 05 6] COJr^CC. Sra«iSIStp(Cx^y^xh-:. 

>'>'li*g:t:t^ci^3> hD-;i'X^:,^>^tc*jt^r», le 
ISffliiOx ^ > ^^3:6^^1 < ^gg^x ^ > 

10 ^f-^^jo^rasiriSo 

[00571017, 18. 1 9^/^Lfc04iC;folir 

X':^^>^^$4 0 0 nm^t?{3:»W*^aO^C<T 
fc. X:;^>^g!i38 00nmrt^aW4Jfill*f#'5C 
ttf^X^f^X^K H»WW:5 0 0nm«±m^«x-^^> 

[0058] 0ii?:#MUr^:^?30«ttmitt 

[0 05 9 101 (A) CCin'T.i^CC, ^^ttM^l 1 
^mti>Tmo<DiL^^ S i N^rffM$n/c^lx 
20 h vJm 1 2 . y r3>K{t^ (F S 

G) ^rJBgcSti/c^lgfflte^lgl 3. gffci/U3> 

(S i N) ^rjfMSn/c||2X't;^Xh .>>'^•jil 4. 

^*^mmmmxmmtitcm2mmmm:ib. s 

i N^rjf5^$ti/c«3»tt5WI»JhM 1 6 ^rS^TS. 

[0 0 6 0] FSG«. ii;l:co^{(:^>yn> J: Offices 

[0 0 6 1 ] ffc^Sifflita (CVD) 

iic^'ox'B^iuthctt^x^:^. 

12. m2X7^X h vJmi A\X. m«S i NJgCC 

j:-:»rj^^-rs, ^ 1 nr^ig^e 1 3 

5 1 UPbIJ&MIS 1 3 cfc >3 fcJIt^*^^W^> 

';:3>Kf(:!B5^iorjfMrSo 1 6 (J. 

[0 06 2] CCDaJi«^«. 015 (A) {Cn<Uch 
40 <DiPH$r*i*^ 015 (A) t%^^htm2 3iv^ 

X h v^m 1 4 J: *} Tift 1 0 cciai<^{4g^Eg3 nr 
bi)m<m^ttixi.^i>. wmm\t. ^2® 

[0 06 3] Sl#^±flil 6±(Cl/>^XhM'^-^>;^^ 
^L. I^lx yf-X h •y>'^•Bl 2k:^T^»l^T?LHP«: 

50 «t>«55 5tt. mtf,W>f^l^5feL/cUt^Xhl*l4rJf$ 



u 

!BJ5 5 0±ffitt. H 2 X h ^> ^^•Jg 1 4 (DIM J: *) 

[0064] ^m±m 1 6 ©±k:. mimmomii: 
[0 06 5] SI (B) {c^-r<i:'5(c, mwA^*-r 

Qix-v^y^U<M, ma^rai^Ml 5(D3>ha 
ma. CF>S:Stf**X<tO,«:^tj;</;^<b©jg^**;^ 

[0 06 6] i-^5^>yaisB. m2mmmmib(D 

«eMtlil5«:. ^mmVQifiWM$iii>. i3Sffl»W 
5rSi^$nrfcf). ll2i-y5^y^h-^AJll4«i2ll 
[0067]m2x:'5^Xh7/N*Jil4«, Elgffl«© 

[0 0 6 8] E«flaji©x5,^>i/©fi. r»i^>y4 

[0069] HI (C) K^-Ti^tC. Tvi/>i^{C<fc 

^ruyx h^^5f->PR2*Jcfcyw««j©«g^to«5 

[0070] 01 (D) «:^r«fc^fc. mutCH?, 

J:c;^ 1 X h 9 yN'B 1 2 ©>> <) a >MtK€rx 

[007 1 ] HI (E) K^-TJr^K. leillfflSifciV 
I^T?lrt«Cf^aT^l'ir-7-»E«6 0 4Jf5«f -S. T^a 
TJbyvS/^ieige OW. m«TaN?r;:^/<-^ifL'T 

j^'jrmiB&otdk. cu©'>-K)i. cu©^i^ 

^C^Ci^i-C^S, ll2)irBm»)Sl 5±®±K:i^L/ 

[0072 ] *||iSt^{Cj:ti}3:> ^»f)5 5®±ffitt, 
S i U-cmiS.$tltcm2x.y97. h -^yN-)! 1 4©±ffiJil 

T©»3«c(4Bi/rci.5fcje). iei|gfflii©X'^5^>y(c 
fet,»-ctrT?LSH©^Sx > ififimistii. c© 

K«lffl?i«:ii^-r^t^7?L©?i5t*;*5?t6*>iAj: 
0. /•5';T)i*iiB^?8. l^T?L©l^ffiCcS<f^«fL. 

[0073] 3r2x-^5^Xh-^y<)gl4«. H^fiWl* 
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K^$?:Wf.5*5, C©m2x-^5^;^ h -^/A-^i 4tt£ 
[0074] i&te. HI (D) K^-ri^ 1 X if h 

2©Xi,5^>i/is{c*ji»r. m2mvsimmifi 

[0075] HI (F) tt. HI (D) K.7ht^\x.v 

10 h Vim I 2©x.v ^^i'xgccfciiriBSffl^ic 

S©ll2ira^«Jgl 5*5xy 5^>i/$n. 112X2-^ 
;^ h 1 4 $ ti/clS^^r^-r, ^ 2 x 7 f - ;^ 
h 5- -'<11 4 *ssai-r S C i tc J: 0 . iBS©^=tBIS:Stt 

[0076] J&*J. »2©x 5- 5^;^ h 1 4 4i'© 
iS?K:jf5fiJ-r*©*s!f?* Lt»*^?rJi(T*BJSW«:^?«-r 
5. 1^2 ©X 9 h 2'>'^•)i 1 4 ?r*aSbfctfc<^©Jir^ 
20 ^^©/iS^mtfl 5 00nmiT^, C©®Paiffi 

mskuc^mmt bxut soon m©ii<&j^^-r'Sii 

■^i^mr 5. figS«S«?)«J©i* $«600nmi-r 

[0 0 7 7] H20 (AA) tt. ||2©Xi-^Xhi-y>- 
11 4?:m>iSt>fai$ 8 0 0 n m©»?rJ^fiXLfcJi^ 
©»rffi«jS?:WW«C^f . fcrT?U5<fCCtet,»TWa5© 

[0 078] H20 (BA) {*. uyxhAi?->PR 
30 2 RO'S*!^ 5 5 0 Jt«C,ll4^-r. ® S^MtMtt 

©x:=uT>»l'i^'vt/>E^©0fiJ;&HBJCT-5. 

[0 07 9] H2 0 <AB) «. Xv5^;^ h 
!Sim»m<OTi>^h 2 0 0 n m©{4M{Ci2gt//<:Ji^?:7F 
•r, C©Ji^{c4>, fT?LJSia©)iSP©X9 5^>d^ttjl 
tf 1/ , iSS!)tl 5 5 ©^ffid^x i^mmi 9 i)±icm 
ttb. ■e©^ffl-CSSx.^5^>yA5^CTC^S. 

[0 080] H20 (BE) «. bi^;^ h A^f-VPR 

2i:m^LtctKi^^7ikt, i^rmmomfBiii&wmitm^ 

AO ^imi^mtliiA'i^LXl,^^, 

[008 1 ] H20 (AC) . (BOB. »2©x-^ 

h -J >m 1 4 ^mimmmo&iPhmm^ o o 

«. ll2©x-<>9^;^ I- y-'N-lii 4^;^ h 7^341,. f7 
?L©TSPKiS»!^5 5 

[008 2] H20 (BC) KTnTi^tC, Ui^XhA 
5?->PR24l^*-r'5i. trT?L^ia-Ci®-f*^Ji:ffl# 
©Pa5?:WrS7';»T;ui^vi^>l3SilljWJKfiE$tirt,» 

50 [0083] H20 (AD) . (BD) tt. II2©X9 
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97. V v>m 1 4*®HteigyiiiSffi*^6i«3i!i«j6 0 0 n 

(0084] 020 (BD) (cst-rj;^«:, Ut>Xh-'>- 

A5Ji^fl/, x ?5^;; h •^-'^•l*istaofcB$A■cil^^>!B}© 

±E©iS§*5^gp©^4>fiC^(4S<fc') P>(cTS|5tci2 

at- Si ^ K^ntf . M^x V y43Si$e«j«:E^± 

[ 0 0 8 5 ] 0 1 ©^iSWctot,»r«. IRfliffi^K^ 3 

[ 0 0 8 6 ] 0 2 ». ^is]$&«^ig^ 2 m<o9mm&vm 

m urn t^rm 10 <D±ic. x^^xbvjmi 

6 . ^m^^t^ ') 3 >mimmvmm $titcm2 mmm. 
mmib. Si mvm0s.stitcmim±m i e ^a® 

[ 0 0 8 7 ] m grBi^fis e . 1^21^^® 1 5 

«, S<M©x ^ 9^ u - h ^ -2. 3!»5, H 1 MPamMtM© 

x-^?u-h«ffi<. m2)ira^K®x7^u-htt 

[008 8] »2Sr5iffi^Sl 5©J¥5». ^(DMm 

mi 5j:nhmimm!mmb6=^:m<-ri>, 
1 0 0 8 9 ] la 1 (ommmmm. mffi±m 1 6©± 

KUyxhAif->?rJi5fiR0. SS*l»lk0ll6. »2)1 

BB^^MIS, ^lliPflffil®5 6©^:S-ttx-:,^>^ 

l:^T7LHP©S8|5«:W«fb^!^©fi^S 

5«. muoxv^-i'-'bimt^. 

[0090] s*tw±is 1 6©±cc. m^mm<D^-i^- 

[0 09 1 ] 02 (B) tcin-rj:^{c. ganwA^rwr 

«W±B1 6. IS2®Pfl»MfeSSl 5©x-y5^>y?:tfJfe 
^. ^2Jiraffi^l 5©xvf->i/'{3:, avhn-;!/ 
X y i L . ^P^$fW(c J: D X $ ^rllJtaJI- 
5. ll2®TOiSI8l 5©-S|JJ13*5g|,/ctmt?x-^ 
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9>i^%»±im. c©J:^{cL.r. 02Jirs^M 

[0092] 0g0|^i&!^5 5 ». ^2€iaifii«tjg 1 5 J: 
•3 i X 7 5=- > U - h ©fit, »m 1 Jiriiteftlg 5 6 (Cffl $ 
n-Ct,»S/c*. ieigffl»©X7 9^>i/^K«SiS«>!gj5 
5 SHKS^X ^ ^ > i^©*j C 6 oI«Ht»i!>J5cl,>. 

[0 09 3 ] 02 (c) cc^-r<fc^«:, 

>PR2. ^te«)!^5 5?:7-/i^>i'(Cj:0B^5fe-r 

10 [0 09 4] 02 (D) {C^TJr^fC. m2®ra»MtM 
1 5 ±ffi±©JS«P;5it:M 1 6 . tr7?Ll£g|5©x v 9z h 

2©S i NM4x-^5^>y{cJ:0^i-r5. 
[0 09 5] 02 (E) CcSt-rjr^K. iBSffl«*iJ:cf 
trr?Lrtccx^rjui^v'»g2«6 0^}Kfig^S. cn 

[0 09 6] 02ccn^i/fci66s«»iK:fct,»-c. minr^^ 

»Ji5 6. m2)iiaiffi«lgl5©li$«i'©J:5«:jg-< 

1 €mM^M©?OT«S€^^li©;S$ ^ 1 5 0 0 n 
20 miL. IB^flt©ai3?:8 0 0nmt^-5. X> 

?Lrt-N©0gg|ffli|a!)!Bj©af$<S:*5)5 0 0 n mi-r^S, 
[0 09 7] 02 1 (AA) . (BA) B. lM©MPfl 

^. t7?LjSa©x V > i/*tjltT b . 5 5 ©JS 

PR2?:Kt*LfctSglrtt. 02 1 (BA) (C^TJ:'? 

[0 09 8] 02 1 (AB) . ( B B ) «. T::^«:Eg 

30 nmi mmmmmb 6 (Dms 0 0 nm (mzm 

m^m^l 5©;f3Bl 3 00nm) ibfcJ&^i^ 

f. C©«^. fc'T7l)ija©WSP©x-^5^>>/3!i5jiff 
L . m 1 ® r4«ii^ 5 6 *igffi -r S^*-C^mx y9> 

[0099] 02 1 (AC) it, mimrmmm56(o 
sp©x 'J 9 > ifumn mi mrsn&mm 5 5 tfinmt 

Si. ^©f^SI5©X:»?->^©itm*g-?>*>K:«cS. 

40 tfc^rw. 02 1 (BC) (ciF^i-^tc. ms^iii^ 

[0 100] 02 1 (AC) . (BD) B. miUPate 
5©ilf3?riK>6 0 0 nmiU/ctl^^S^T. C© 
02 1 (AC) 5>yrS[i 

ar^i^ii 5 5 *isui t . -e©fs» 1 ®r8miSM4 4 © 

fi«<f:*)/jN$<!feS, 021 (BD) «:/T^-r<i:^Cc. u 
h/Si?->PR2?rK^ib/ct«S|-C«. (tlJgil^i: 
50 ffllM«rW-rStT?L3ESSPi-e-©±S|5tC4il,i-Cto-r*i«: 
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hi. 

[0 10 1 ] C©J:^{C, it«)#j5 5©^ffi«. xv=f- 

[0102] *j|jiwctet,»t:«. mm^oiKi^^s i n 

[0 1031 02 (F) (i. 02 (D) (C^Kf»lx-y 

isffl©iS2®ffl^®i 5*1X2, ^>>:/$ti. misra 
iWigffii^p*(cAf)iAt?Ji^fc*So i^iiiP^ffi«sM 

l/> *^-^^^x-,9^>y?:P;fFjh-^-2.5ailttjS/cn.2>, 
[0104] ll2©|ygWC*Jt,>-C». TSPB^ISMtK 
*:/^XvS i O.lg-Cfl^fiKOfc, r/^XvS i OM 
tt, x-^^^b- i|^$«s i N<i:«3fit»^) 
©©, ^'3(S<^ct^ ±Tia^Wal©g«<&§6K:®!« 
T*fc«{)tc«. gim$©M«:fiir^ttl4>&ffifflf.5.Ci*5 

[O1O5)03B> g^Xi;5^>yKitffl07*-7Xv 
S i 0,K©J13?:$lIEl/. -5-©±T**S^«'>';3 

(A) «:^-rJ:^{c. »mtt«i«l l^rWr^STlffii 0 
©±{C. S i NI?-eJBs£$nfcx 5=-^^ h 2 . 

y n >^{tM-c?^ts3 nfc^ 1 jirs^«^ i 

5 4 . 'J 3 >K^k)irJf^eE3^a;^c»2 M 

raffiStM 1 5 . S i N^rjglSS nfcSWgSlhli 1 6 4 

c 0 1 0 6 ] » 1 w^ifi«tM 1 3 . %2mwmm i 
xy^i.-hi:^tii}\ ^i^r^ifSM^igi 3. n2m 

[0 1 0 7 ] S3 (A) ommt. 02 (A) ©ItfiSCC 

1 iiiSi^Ms mi mtsimm istx 

[0108] 5«P;5±M1 6±{cUiP;^ h^<5'->^J{J 

b^mmti,. ^is»!Bj5 5©±ffi«. X2,9^>y«i 

$iMiSai5 4©±ffl<|:i3^b±CcffiT. *>ox2»g^>i^fli 
*«6i^lS5 4{cHK0ffl$ia5J:^{ci2g-r-S. 

[0109] mw±m 1 6aiB±{c. leii^jfj^sfflia 
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nWA^^tiUV'X hA^->PR2^ffJfig-r-5. 
[0 1 1 0] S3 (B) icmt Ji:^ic. i'V7.\-?^it~ 
>PR2*X2»^>i'vXi'tt. jg«l»±Ml6«:X 

•??>i^t/d^. m2mmimm\b<Dziyvu->i'X 

v^yif^'ii^. Il2lira»«^l 5©n>hP-JUx 
-^9^>yB> m21P5iffiiSl^©-Si5)13*J^?,j:<5«:g 

[0111] C©^. trT?L^a©Wgp{Cfet,iT> X"^ 
y*sjitf ■T'SAS. -eCTJCx 2, 5^ u- h©ffiC>«5» 
10 ®5 4*«Easnri,>Sfc». MSB»©x;»^>ifttte 
«1 5 4 TMIII S n . SS^J*^ 5 5 jgH©Si:x ^ 5^ 

[0 1 1 2] 03 (C) K:iK-ri:^(C. Vi^X 

(0 1 1 3] 03 (D) {C^r^^K. m2@rji^l^ 
1 5 «ffl±©S«Kijh)g 1 6 . tf r7Lli8l5©x ? h 

•?/^•Ml 2 ?rX i^K^i^S, COi-^KlLr. g 

20 fiETSCi^J-C^-S. 

[0 1 1 4] 03 (E) K-ih-r^^Vi. 
lf7?LrtK:7=*7^l'5''W>ffii^6 0 4JB^-r.5. C© 
ISB, ±a©lttSW<!:l^«-C*S. 

(0 1 1 5 J 03 (F) 03 (D) icm^lxy 

9xvvim\2<Dxv^y^TMici5K^x. ^mm^ 

fiffi©m2®Hte»ei 5»5i5,5^>i^$*a. 
i'fflI*ll«»Ji5 4*sSHiUfcJi^*^-r, 131^^1$ 
6KX2,5^>yjll$l)te»)lifK:A»3jitfJi^fe*S. X 

5^ > i/»HJ«»S 5 4 ifimmt iCtKJ:*). SS^<D 

30 f*i5igs«^tffln-rs. b*>b. »mttMil?i iftffi 

©ary-i^SrRSiht. *»oS«X9^>y4|fM-r*«l 

[0116] ±j£©IIJfieai«:*}i>rtt. T*6«^M^^ 
ffi© ifjt - y 5;KF±-r . t7?L©TSg{C^j?)!^ 

^Wimc. OT> i£Ji)«5^ffiffl-a-fk:»^77LT::^©3»« 

[0117] 04teJ:i>'05«. *^q^©f6©j|fetN«: 

(0 1 1 8 ] 04 (A) CC^n^i^^C. ^BBiS^fi'©^ 

40 mitmm 1 1 §«-r st* i o ©^ffi±{c. iri x 5^ 
^h-^/^ni 2. » 1 siBiiteiSie 1 3 . mzxy^xv 
-j^mi 4. »2®r5^iii 5> st!fp^±Mi 6 ©a 
M*0ts-r€.. cn6©a®«, {wm^mm (cv 

[0 1 1 9] mlX2,5^y^^-y/^•jil 2. 112x9^;;^ 
Vv'm\A\t. p!lA«il3«f)5 Onm©S i NKfCJ: 

-iXB^n. mimmmmi 3«. mtf/i3 3o 

0 n m©»IK^W-> 3 >K{biB}{C J: ->r J^^S. H 

2 mfmmm 1 5 «. mi uraffi^^ 1 3 j: o hm\.\ 

50 ««l^«;i3 9 0 0 n m©*^Wi^ >; >g({t!^K: J; o 
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(0 120 J 04 (B) (c^nfi^iK, Ui/;^ h-'^'i?- 

yifti. c©x2.5=->y{ctei>r. siNMie. i 

«cJ:»))i5fi!c$hfceT?LHP©TSP«:». ^ISffl^Mt 
Ml SAiStHf -5, 

10 1 2 1 ] 04 (C) tCTjkt J: '!>(,€. Tyiylytfici. 

•3ixi;xhA$->pRi*Bti-rs. jftte. S4 
(B) . (c) oiii(ctec>r> rmmmmmi la. 

»lX5r5^Xhi»7N'Jll2. S 1 BHiteMSM 1 3 -est) 

[0 122] 04 (D) tc^-r-t^ec. s«Ki±iii 6 

So 

(0 1 23] 05 (E) (C^f J;0{C. Ui/Xh/N-^f- 
>PR2*x-^5^>yvxe/<tl/. SItWiRl 6*x 

v9>ffbtcm. |g2MF^ffi»Iil 5©3> hD-;l.x 
■v5^>i^^ffi^d:^. m2/lRB^itMl 5or)X'y?^>i/g| 

[0 124] C(DJ:^t,cWtmti>Ctl.cJ:f), 
WG«:x 9^>d^^sr4K:. t^T?Lr*®m 1 JSfm^ 

12*5gffi-r5, miX-yf'Xh-^Aei 2©X5,9^U 

^2)ir5^«^ISl 5©x^9^U-hJ;ipt+^ 
fi<-r.2.C<bA5r#. Bei^ffl«Ox5,^>i»'K:j:-,rfc 
«lX:,9^Xh v>'<l 236i^^&llS-Cg|oTteO. * 

SnS. 40 
[0 1 25] 05 (F) K.mti^'^K.. TvU^'ifiCj: 

{ctei^ri. Tlfii ortoig^ttfg^i iaffi«, HI 

X-y^Xh y AH 1 2 (iCj;i-oXmt>tXXiS 0 . T 

[0 12 6] 05 (G) CC^-r <t^CC, l|^2)irHliteif*K 
1 5±©S«i55±Jgi 6*j<fci:ffcrr?Lrt(cgUiL'/tlli 
x-y^Xh ^»-'>-)Bl 2i:Xy^'^yx^ti. nnx 

f- y 1 2 As^^sn, mmitmm 1 1 ^ssffi 
■rstr?LHPA*i}fjfiX3ns. so 
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[0 127] 05 (H) K^-rjr^K. Be^ffl«WGte 

J:i:/^^T?LHPAl^ffi±K:y^•';Tel 9. £63S®2 0 

» 2 Mr^itei^ia 1 5 hicmm >; rm , iiaui 

tt, CMP)ii'icJ;-:,ri^i-r-2., 

[0128] *ii!swcc*ic>rtt> 04(B) -cf^^-r 
*trT?LHP». Mmmm\ \ m&^m'>xy^7.v 
y >m 1 2 s-cum-r. ^©±fcff5fix§ 1 
3*ffit?ss-3rt»s. cofcS). ^<}>miu 

t>*TSEiK»Jgfi£fflxt-5^>d/{Cfcl,>t:, mix-v?'X 
h 1 2*53lt^?c;iS-C««3 . ^mttM^i^y- 

[0 12 9] tais. mimf^tmrni 3©/$$». 
$«:jit/?f s, E«affl?twG©m2ir5^ii 

rtfcteW-SggSd l«:5 0 0nm<i:L. ^1)1^1^1^ 
1 3©Jl$d2«r3 0 0nmi-r*. 
[0130] ll2^rHl^M{CBBigiiWG*J^fi£-rSx 
2.3^>^®x-^3^U- hlt^/ir^i^Ml 3. 15:x 
y97.Yyjmi2= 1 2 : 1 tcjilR-TS^^. iFlg 

I8ii»iit0i 1 3 *ix 9 § nfeSKTiaifflsttiifS) 3 0 0 

nmxi;9^$nri^.5. g|')2 0 0nm©x-^^>i/?: 
tf J&: -5^. H 1 X ?-x h y ^N-^ 1 2 «2 0 0/ 1 2 = 
16. 6 nmXv^>d/'?n*Ct{C^i. ^Ix^?^ 
1 2{3:, ;i§*^5 0 nmffJfiX$nrt>-6fc 
Ill X H V v^•H 1 2 . 

(0 1 3 n X. afeK:}gfi£UfctrT?LHP{C», f^mn 

mwtiif^tixish-r, mmmm<Dxyf-y^icisi.^xi:: 
[0 1 32] 04. 05«:^t/fcllte0««:*$t>-c«. m 

mmmm'pi^.x y h y ^m^^sbtcmis.>s:mi.^ 
fc s-rb'bxy^:^.\-y/mimi.^tj:<xi>. w\m<D 

[0 1 3 3 ] 06tt. *^W©fl!!©Jlte0|{cJ:S^(* 

ms<ommimi7ntmmmx$> 

[0 1 3 4] 06 (A) tCiK-rJ:'5(C, TJftl 0^E± 
Jcmix-y^^X h :rAH 2*}Kfi)i;Lfcf*. :/^XvS 

iO.Ml 74)»3|5)2 0 0nmJ^fS-r6, <L<D-:fvX 
■7S i O,® 1 7 ©±K:. 'J al^m{t<&IVB 

m^titcm2mmmmmi b^m^miooonmmm 

ti>. m2)ir^^Kl 5±{ctt. SStK»±Kl 6=&Ji 
§«<)5 0nmff5/SrS. 

[0 135] C©»fi)£CC*jt,»r«. 04 (A){C7n-ri# 
fiSCCfcWSm 1 JilSIfe^ 1 3 <t||2 X V h v/N'IB 

1 4 tO«Ii*sy5:^vS iO,M-CBfi£$nfclll)S 
TOS^Kl 7{cg!fe3nft:«sSiJiorc>5. 

[0136] trrfU^RMMPHA^W-r-SL't^X H/n* 
if->P R 1 >&SWI»±I8 1 6 &WPA±I8 

16. IS2Bra»iSlgl 5©xv5^>y4?fi^c^. C© 
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fc», m I mmmmm i ? mmu^t-^^-x 

hi. 

[ 0 1 3 7 ] » 1 mmm^mox. y^x^-v ^. m2m 
m&im(Dx y^i"-vii*) 4>fit,>fii{cs:^-r s c i tc 

ffiMtIS 1 5 1 eP4ffi»)S 1 7 {CJt-r2.X y^l^-h 

». «2SiB«g»|g:miBS«M^|g=2 : 1 fCSS^ lo 

[0 1 3 8] mzmmimmi bicntixy^y^^^ 

*5(r>r. SOnrntHSCD^tw^-x-^^^^rffft-^fc 
tl^. » 1 ira*giJM 1 7<D^m^m-Smi 5 n mx 5f 

«. |5J1 2 5nm©J13^2.. mix^,5^;^h 

y /m i2it±<x.y^:yi/s tif. -e-oTKiaas n 

[0 139] t^T?LHP©}i5fi£f^. I'lyy^VJ^m-lyV 20 
R 1 {3:7 yiyyifX-mi.ti>, <LO)T yiyy^^lCisi.^X 
4>. Tifil Ort®#mtt«g«l l*s^y-i^4SW-5C 

[0 1 40] 06 (B) (cs^-Ti^tc. s.mm±mi e 

(0 1 4 1 ] 06 (C) CCm^Jr^tc. h^N'^f- 

>PR2?:x ?^>i/vxi?<tt, l^2MP5i|gMtMl 5 

mmimmn im^t6x.y9->ifi'i7tj:^, c<dx 30 

•y ^ym. m I Mf^B^IS 1 7 4^^«:^*ufc^. 

[0 142] ■r/j:*?^^ mimrsmimi lomsds 

«. »2®rai6iBai 1 5*{cg|l3 d 1 ©EiSffl?tWGi& 

X y-r *B^±{cx y ns«iK:s5ef 

i. m 1 Ami^ 1 7 <!:m2li{S^li 1 5<7>x >:> 9" 

u- SiSSxy^u-hK:j:?,fi*if^ 

[0143] ±^©Jl$*ffll,»)fcJ©^. Jf $ 1 2 5 n m 
©»liraffii^Ml 7«:Xy5^>yf -SHK:. g2MP^ 40 

ffl^©ai$ d 1 <S:5 0 0 n m(Cg:^U/c«^. ^2^^ 
iteMtMl SCCJtLTtt. ^0*ij2 5 0nm»©X5»^> 

i'j&nfj&bns, X5,5^u-nt*, ii2sn«&gyii 

5 : X2r5^;j; h yj-^m 12 = 12: 1 icWt^tim^. 
f^lXy^T^l yjmictZbO/\2=20. 8nmx 
y^>tfSii.^CtiCtj:i,, xy I- y j^i 2itC 

ox^5^>^{cj:orfc^^^gifft. mnmmmiif^ 

[0 144] ^©{ST-yi^^y^ifJi-^-CUix^ hM-5r 50 



->PR2«r^i-rs. 

[0 14 5]S6 (D) K^-Ti^tC. i^')=i-^mtm 

icMti>xy^y{fintjn.\ mzmfsmmrnhmsi 

f^±M 1 6 . ^llttMl^©X h y 1 2 

*-r5. -?-©a. 05 (H) «:inTXfii|5iai©Xli* 

[0146] m3<omm9imm. ±r^m(Dt=tfmm. 

i:WiCi&mriCthVit{>M7 (A) . (B) {J. 
±TBBia®©ftBi^S*M(cffijlST-5l6lfi0«*S^r. 
[0 14 7] 07 (A) {cfcc^t:> ira^^jgti. T*^ 
6»^W-> ') 3 >KftM 1 3 > XvK^tli 1 7 . 

<j n >efbK 1 3 <Dmmmim< . sjfiisstcwja 

■C*^.. 06 (A) - (D) ^filOia«rtf^Ci{C<k 

07 (B) ^m&iWi. 
[0 14 8]%*$. ±a©iitg0if{cfeurtt. If mm 

(0 1 49] 08 (A) «. t^T?LfflmHPtES« 

ffirapwAtcfia^b^i-rn^^cfctB^i^^. c© 

(0 1 5 0] 08 (B) tt. ieiBl3l«RJPWA©3^« 
X!)l|{cj:0. i2iEI?ifflPgpWA*5f^Lycii^. fcfrfl, 
fflg^DH P®-a5*5ieS?ifflPgnWA {CS*>nAj: 
/cii^^Ti^l-. coym^h. trT?LfflraPHP©-ia5« 
ffiKffl»ffli§pwA{cst>nr. *©^ig?©ui;xhB 

[0 1 5 1 ] 08 (C) «> C©J;^Aj:{4g^to1i-r*i 
XB''ii'->©«fi««6l|{cJ:S^{cj:»3> i^TEffl 
KP©-g|5*iE;^?ifflgaPfcS*3n^c < ?c o fcH^E 

m^mxy^i^if^'iffji^ \yV'x ^-'^•^^->pR2©ff^ 

tt^rftmiSWKTi^-r. Eill«fflPaPWA«. t'7?LHP© 
-S|5*^6^1-g5{CI&Io-Cj©5FrS. l^TfLHP©-SP^J^ 
{C«. ^-'^•^f->PR2A^A•3ii^•C^>•5. 
[0 1 5 2 ] 08 (C) (C^Ufc^fiEKlfct^rB. iB^ 

«fflraPH p*s» 1 )BHi»«ag 1 3«ii*-raort,i5 

*s, b'T7L©»r3Da*si«:i>tTt,»2,. 
[O153]08 (D)(*, {5g^*3-tt-rn*5S i^V^X 

iBBHIfflx i> 5^ >y©x y v;^ i' i Aj: ^ ui/x F 
''^•^'">PR2©g3P«. e'77LHP©ai3:)?|fij©-S|J 
(cL^^SMli-^. fT?LH P©TSP{ct$l,>rtttrr?L± 

|x->?>y;S:tfi^d:^rfc, f7?LT:^©mi)8raMII 
il Zkt±<Xy9-iinU\,^CtkCi>t£i, 



(12) 

a 

[0 1 54] c©j:^{c. iir^HP t^immmmnvf 

[0 15 51H9. 01 0«. *|%W©ffeOjtlKSWK:j: 

[0 1 56] S9 (A) tCfct^r. ^m^^l l^W 
T-STlfi 1 O^ffiitC, 5^;^ h 1 2 . m 

imwmmi3. m2xy^x\-v/mi4. mzm lo 

ra^®15. ''^-Kv;^^'Jll 8?r®S-rS. 
[ 0 1 5 7 ] H 1 X h 7 /s® 1 2 . S^2 X y 
h 9-'<Jgl 4». m«/SS5 0 nmOS i NKKJ:-, 

m<D»m^^iy>}:::iymtmj:-yXmSS.t?>, ^21 

mmim 1 5 «. ^n^a/is 9 0 0 n mo*«^*ix y 

mtfifS 1 0 0nm©T i titj:t'<Djt iDlMiC^-yX 
(0 1 5 8] >'^-^•v;^^'®l 8©±{cuy;^Hg*^ 20 

«:X,r?>i/v;^i7ib-CfflC». Kvxi7® 1 8?: 
x»9^>i^t,m »2)8l8IieMtBll 5©X9^>e/* 

[0 15 9] >'^-^*vxd'@l 8©X9f->^{a:. m 

x-^9^>i/-CfTnc5o l|2^ia*ei»Kl 5<Dx-:;5^>i^ 
tJ, CF?:^tf*';^40,^^tJ*';^©jg^:^f;^€:X-^ 

^. c©x9?^>i/K:*jur. «lg^*K{b)li 5 i s 

i N)gl 4{C*f-r5x7?lx-h«. /c4^«^^W 
i^'J3>K{tJgl 5 : S i Nlil 4 = 1 2 : 1 tCgiSS 

CO 16 0] m2!§rsimmi bicMtix-vf- 

^^-^•v;^^'^l 8^v;^>'iU-CMf^C^>C 

[0161] m2mrsm^mi sox-^^^y^ff^co 
5. c©x9 9^>i^(c*j(,>r. uy;^ h/>'^'->PR 1 

[0 162 J 09 (B) {Cn^-rJ:^tC. M-Kv;^f® 

i8©±{c. ia^^ffjfiSfflui^x ^/^•^^->pR2^:ff^ 
eEts. ui^;^ h/>*^->PR2©ggpwAtt. i^r?L 
HP*%^{c^*)5c<rfc^t», 

CO 1 6 3 ] 09 (C) K:^-rj;^(c, U^X KA^r- 
>PR2€:-7Xi;iO. Kv;^5' 1 8©x .i»9^>>/ 50 
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K v:^ d^jg 1 8 ©X 5. ^> i/(c»3a5l*<:ft(,». 

CO 1 6 4] 09 (D) (C7f1-J:5(c, Ui/XHA^?- 
>PR2*^*-r^. t^T?LHPmcA'5ii^r(,>fc^ 
i^;^Ki^*$ti. fT?LHP^f*ASStii-r*. X, W 
2®Stei»Ml 5±©>'^- F-7:^i?g 1 8tt. i^THH 

[0 16 5] 01 0 (E) K.fHti.'XiC. />-Fvxe7 
Ml 8?rX7?->i/vy^i'iL, ^2Wa^^Ml5© 

a>hn-;i/x-^?->y;&ff/i'5 mimfmm. 

Ml 3^x-^^>i/rS. C©X9f->y«. »l®Pa 
«5iSSl 34^^{CX-y?^>i^l//cf*. t-i^-xv^ 

CO 1 6 6] c©x^,^>i/{c*ic»r«. i^ifejco^ll 
2)ira««siii3. 1 5k:*frsx-v^u-h*5. ^1 

tCCFi^tj^Xi, 0,<£^ty*'X©zi^X/>^*x-^ 
^•c^hiLrfflt^ xv^ly-httil 2 : 1-Clf«: 

^©xy^^^yccfccir. ^ix??^' 

X h y >'%-® 1 2 tt5e»&/lST^0 . *©T©«mM 

mi i<oifM-i>itfj±ti>. 

CO 1 67] 01 0 (F) {c^-ri-^fc, ^^r?LHPJg 
^{Cgffltfclllxyf-X F-yABl 2?rx-^f->y 

[0 1 6 8 ] 01 0 (G) fC^-Ti^K:. ^^-^■vx^' 
1 8iiJ:z/EBmm. frjliic/N-yr^ 5?;H i 9*j 

«tO'iieiS)i 2 0 ^rJ^fiEf y 7 ^ i» 9 «. 

mtfJit$l>)2 5 n m©T i NMr^fiSTt*. iEiK 

CO 169] 010 (H) (CiK-ri^tC. 3r2®P5«i» 

mib±i^Bf&$titcimmm2o, j'i'jTjt^umi 

9. -'^-Fvx^'Jil 8?:CMP^CCj:0S^iL/> 
CO 1 7 0 ] *||iSWc<f:nii. i^^fflx-^5^>i^ 
©>'^- F-7Xi'{C|i^3nte/N'd»->?:X ?>i/vx 

■Ctifcuyx hW^SSnW^^, xy 5^>yAif7Aj:toti 

CO 1 7 1 ] :^m^m^i<s''-fi>mrsmmmmmm^ 

«. 04. 05{C7S-r)ifflja»MTSB{CX"^9^xh7>'^ 
S^fi!c*ffll^fc. p|«©|!{jg7'D-bXAix^,5^ 

a-feX{c3stOXfciSffir*S. 
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c 0 1 7 2 ] s 1 1 «, :if:m(omi&micj:6^m»m 

[0 17 3] HI 1 (A) {Cn^f i^CC. 
1 i^tiTM 1 O^ffiiK. X h ^N'Ji 1 2 . 
miilffl^^lil 7> m2«HiteiHySl 5. ^>-Kvx 
i^m 1 6 =£«gT4, xv^::Khv'mi2 it. m« 
W3 5 0 n mOS i NMTJ^^T*. H 1 SNiKiHtIi 1 
7tt. m«ffl»f^n = l. 5, )l$*5j2 0 0nm<^)S 

io,M«:j:-,-cj^*s-rs. m2iipaffi#)a 1 5tt. m 

^amS 1 0 0 0 n m©^«$Wi^ n^K^bMCC J: o 10 

rfjfiE-rSo V'TT.m 1 6«. 1 o o 

nm©T i N)gK:<tor}&fiW'5, 

CO 1 7 4] M-Hv;^4'Jil 6©±CC. t-7^L''^■^^- 

[0 17 5] uy;^ h>'<i?->PR 1 ?rX2.5^>yvX 

•t.>h;t/;^t?i-^?->i^b/c^, ll21Fa^i^l5?: 
C F i^tJ //X t O , ^r^tf ©S^:</X 2» 9^ -c 
>'h^Xi-r*S??tt:/7Xvx-yf'>i^{CJ:0xv?' 20 

[0 1 76] SI 1 (B) K:in-r<fc^«C. .'^-KvX^ 

® i 6o«M±^cE^^t^^•^^->©l§□WA^:W•r5^ 

i^X ^/^•^f->PR2?:0(!Jfr4. C©Ui^XhAi»- 
>PR2?rXt»5^>yvXi'iL, -'^-KvX^7)il 6 
<DXi»f^>i/=£tf&^. ^Cfc. Ui^X ^>'^•^^->PR2 

)si 6{ajfiEsn-s, 

[0 1 7 7] 01 1 (C) (C^^i^tC. Ui?X hAif 30 

i'®16 4xy5^>i'vXd^iL', ll2liSi^l^l5 
©3>ha-;l/X5»^>d/?rtf&5. C©3>hD-;U 
x-yf^>yt|5lB$(c. t7?LTSP{CgH?T4lll®ra«S 
i^l 7*ix-^9^>d/$n. HflXy^Xhv-'^IBl 2 

[0 17 8] C©J:^{ci,r. IB«ffl«i-€-ti{C^b 

sn-s. -e©!^. ir^©iisfi0iip«. >'^••;T®. iEi^ 40 

CMP^(CJ:i3m2BraffilSlg±©^® 
[0179] 0/clBiW{c*jt,»-r «. 1 o©^' 
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( 0 1 8 0 ] 0 1 2 B. m»mmm^mm<omm^ 
Tfitmrnrnv^ -s. v 3 >sig 1 0 ©^bkb, -> 

j&(ctet,»-C«. lo©jSttM«F*3{Cn?- + 4^;l'MOS h 
5>S>Xifn-M0S ffe©Stt«SJ^rtK: p 

*;i'Mos h^>i?xijp -Mos*i^fiS$nri,i 

[ 0 1 8 1 ] ^ h 5 >i^X aS«E±(C^giy- 
hSffi^jgiWl^. y-hmffi©MIW©««rt«:nMX 

ttpS©v-x/Kuw>MJii i*5ffM$n-ri^-s„ 
cne©v-x/Hi/-f>^j|(«« irj^©l?te«»J(c*jt:f 

[0 18 2] '>';3>asio«ffi±{cmix7^xh 
'j'-<m 12. mi msfmm 1 3 . m2x ^x h 
®i4. mzmrammmi 5<Dmmifimss.sti. ^^vr 

mi 9. iEB!B2 0©7':xT;l'i^-7'»iai^«jg*5Jg 

)S$nrt,»s, cne>©7^^TJuyvs^>g2^^). -e© 

[0183] H{C4}(,»r». Mi8©i!l«)^{H^l 1±(C 

**©2o©?i 

■c(,>s. -r&to^. H{cn^-r2-3©Mos h-7>i;x$ 

B. n>7"'jy>3f "JMOS (CMOS) h7>yxir 
[0 1 8 4] «±ift?gUc»lE^©±tc> »3x^ 

^xh7/>-)i2 2. mzmmmmz. maxv^z 

c©SBl^{c>'^•';T)i2 9. i^^im3 0©7^aT;^y 

(0 1 8 5 ] S6{C±S(CB, l|5X-;;5^X ^•:;/^•)13 
2. ll5®HiteMt|g3 3. mex-y^Xhy^mSA. 

5';l'®3 9 . ±1311^4 0©7=jLTrt'5^vi^>iBiS«JS 

[0 18 6] $6(C±MCCB> m7x ?9^X h '^>'';®4 
2. m7lil8li»M«4 3. m8X"y^Xh5r^<14 4. 
^8)iF5itei^4 5©a)i*5?^fi£Sn, C©^^^^/^ 
>;T-^d';Hi4 9. £iBSl@5 0©-f:*TJl/3^vi/>E 

®©^BD4Sor. mmm5 2i)immstixi,>^. 

[0187] Ctl^<D7'su7)l'^-7iy>Bm.i>. m^<D 
llte0i©7=:xr-'uy-7i/>iB^tctl^-rs. coj:^ 

[0188] fe(±Slte9<l«:?9-5r*^B^?:lftWl//c*i. 

^mmt c n 6 fcsfjfig s n 4> ©-cB t, bx v 
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fkSm i^';3>*--'M K (S i C. S i C : H) 
SS> (CVD. Z^'iyH'J^if) . fiS 

i/Jl/^X+sh+lJ-V (HSQ) . T^F-yxm^S^ixy^r 
-h (TEOS) mWM<omtJ:i>iy>J::iymitm. iy 

[0189] ^<rM. ffl*^t>i+*s 

Onmfe(±®JI$©EiSJi{C?!=fUr©i?>. ±^07^*7 
)\f^-7i/l^WSi^^m\j. m«/fS5 0 0nm 20 

t*. HI 3-2 IJC^LfcSefeSOESrjgfiEL. ±li 

[0 190Uj:fc. *^?««cMt. 

[0191] (#ga 1 ) «iB«:^«ttiSiiS*Wf ST 

Mie)iraffiMt)g^ffi*ie)iii©ai$T0fiEsn 30 

ojiiiM4<$<):c;jgs^'gitfip^ 1 m>mm^t. miM 1 s 

> y^mf OS'S ^.m 2 m<Dmm t ^^o^s^gg. 
[0192] (ma 2 ) mw&mm.. mtm. 1 

[0193] (#133 ) mmWt^liK 3 

9 9^ > y!^tt©sft sii 3 m>tmm 4#tf wsa 1 s 

W2ietKO^I^(^S. 

[0194] (ma4 ) s?ieg^?L», Biria^2«© 

SB»=&wr sffias iais©^{^*sga. 
[0195] (ma 5 ) Huian 2 a©ite*s)i*5, s?te 

lllS©teiSJg©X"y5^>J^{CX2,^;< h y>'^•itr 50 
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m. L/ff ^H-ci) 0 . 8!ria«i^ffi?L«B9ia^ 2 s©is^ 

?^**t-sffS3 Sfc«4ia«©*i5i*sa. 

[0196] ( ma 6 ) Bfffam 3 «©if6igt®A5. iria 
m ©^s J: 0 /M ■5ma3 - 5 ©li-rn 

*>i«iais©¥is#sia, 

[0197] ( ma 7 ) Hifian 2 a©MMt®*sBflftaite 
iRttx ^7. h V /^•M±(ci^g3 nr . iria® 1 © 
ggs J: 0 3 wr .sf^ia 1 * /c« 2 ia*g©4i# 

[0198] (mas ) CTic«mttM^?:wr-5T 

«Lhccite«Jttx v=f-7. h 7/-ijg^jggi^^xgi. Jala 

i»i»t4x v=f-7.\-v -'^Rhfc. » 1 a©itesgii-e©T 

fcffigsn. s^l«©ffi^M<^:x-^5^>^/■#tt^^)SJ^c5 

ifia@mMUii©ftffi;!):>6. irfas^i^s>&Xiei/. 

iiial^ttxv h ^'^^•|g(C^T-5ggKffl?L*J&)3E■r 

B5ia«.^?Lrt«:. mfam2a©iffiMsia©m 

<fc 9 T©iS $ IS f WtSiBlOffSiS^^J^fiS^ ^.Xgi . 
ifia^?L^fi»$#. mia@ra^MS9:0>6lllS 

©ig««m 1 ©ai? * -cfiai^fflii^j^fiE-f -sxiii. 
mia^atei^s^st-sifgi , sflfia*fiisi4i 5 

««tt^i^^£WrSTifi3;r©S 
^SffllL^rJtaS-liSIgi. «5IBiaBffljlt*JJ:cmiB« 

i^ffl?L€ra«?)jAA-C-7^ ^ T i'' V i/>E^i6J^fiK-r 5X 

Si. «rwr^*zSftgig©i?sm 
[0199] (meg ) mmmmif'. t efci? 
ias^2g©^giS)l©T(cE§3t^. i!2a©*sst)itx 
f 9^ > i/m^omtj: i>m3 «©^^ ^-^ttmi s i aig 

[0 20 0] (maio) mum2m.<Dimmit. m 
tan 1 mid^omsmomimj: *)x.y^u--h ami.^ 
ma 9 ammmwrnsKom^iim. 

[020 1 ] (mi 1 1 ) mnmzmoi&imimo 

x.y5^X h '..^•|ii-e©T«CiEg3fi/cTlffii^]i<!:* 

Bire^ffl?L«:ji5fixrsxii*s, BMia^ia©^ 

«a@lte<fcOff6©x 9 f-x h -^AIii-e©T{CiBg3ti/c 

Tg«asig^w-r^^2«^igi4jtjiL/. ffnax??- 

8 ieig©4i«(*«g©s?i§:^. 

[0 20 2] (mai2) mmK.mmitmm'i^-ri 

affiittttx 9 h /^•M±CC, » 1 «©|gMt«<!:-e© 

TtcEg 3 n. mi m(D¥imm i x ^ > y!RFtt©M& 

2 a©^)ii ?r^itfiiP4«»iS4j^)iK-r -sig 
i, B!riaapai^»ffi©Rffi*>6. msimimoi^mm^ 

KiiL. Wia^2«©iffi»®(C^T^)«iSffl?L5r^fiS1- 

&mix^?>i^xg<b. Hfria««s?L<!:Sis3#. ifia 
mfsimm^mf}'>bm 1 ao^Ms^if n 1 s-cia 

^ i 4 (C . B?f a«iei?LT©^ "3 ©Iffl 
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[0 20 3] (fiteis) m^m2<Dxv9-'^ifxm 
[0204] (ffie 1 4 ) mzm2m<ommmi)\ fi 

*. HUSeS20X7 9'>i'XgAS. ■7;^i'4ffiC»rt5l2 

^?LT©irST®»iSKi&x ^ 5^>i^-rsxs4Sia 
W^l 2iBiS©*«ftgSI©|!jfim 

[0205] (Mie 1 5 ) m^mmmm^i^mi 20 

l/> BtiiaillX2,5'>yi|i*igf)iey\-K-7;^i;)l<D± 
(cm 1 i'i:>:^V-7:^t>^Bmfi,lM^^?t. mi^2 
x•y^>4^Xg*lmiB-'^- h-v;^i;g±{cm2Ui^;^ h 

Ji?:X9 9^>i/v;^i7iLrffil>r. x^,^>}^$: 
tf^C-5X^i4?:#tfffiai 2~1 4©tr»1*nA»13I{Cia 

[0206] ( (^a 1 6 ) mmi.c^mf&m.mi'nt h 30 
TM!±(ci6«dtx9 5^xh5.yNmB^-r*xgi. fr 

tf^2m.(om.mtmzm.<omkmt^^^. m2«© 

ie»lgB. » 1 miii:l>m 3 a©lfe»)g4 x ^ > 

i4©^)i5iraite^s^jfjfiE-rsxsi. wia)ir5)S« 

wrian 1 m<r>mm^mi: f) iS < , fji a» 2 «©*g«sig 
mmjn *) fit^i^s s ■cw««3©fiisiis©?r)^fixr ^xg 40 

m<Dimmpy^ 1 (n>ma'cws^mm^Bm-i>m2 

?Lrt«:|utE«5S^ttx 5, 9^;^ h -'^mStHSti^SX?! 
i . SB] l/fcMIBx ■y^T.Vv X 2, > i^-r 

«s!)ji^r■ri7;^i^'-7-»ffi^4ff5fi^r^)X^i<!:, 
w-r5*!!ift^a©«3§:^ffi. 
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m2m<oimmtfiizm.<Dimmti^?t. ^2a© 

5^>i^-r5®2X7 5^>yxii4. m^mmiitm.^ 
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S -CEiiafflfll^rJg^^ 5 i 4 CC . wfKS!i^?LT©^ 1 
S©^]i?:x-^g^>ybrB5SX"y h -jjm^n 

imiB^tixmi. **-rs^ft^a©s?jt3Sr 
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[0 20 8] (ffffiis) mnmmmimm^i 

L/, MffiMlXy9^>yxg*iirla>'^- Kvxi'®©± 

:^\-^::K^ixy9y{f-7:^i;tLxmi.\ 
i'l?:x-^5^>y-rSXgi?r^;5^. mUm3xv9> 
yxii*iiiia>'N- Fv;^i;l±(c||2 Ui^;^ 

irffill2 uyx hv;^l'«:x-7 9^>d/v>^i;<!: 

trfflcv Hl^la''^-Kv;^^')i?:x^;9^>i/^sxs 

4. *©a»2Ut7Xh-7Xd'?r|^iL. M-Kvxi' 
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^ xiii i^am, 1 7 K:s2Sdi©^(^a©S!jS)? 
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«fi©»rffi0-C*-2.. 

[04] *^W©ffe©3liSmittWrSfce<)©^|i^(* 
«S©»rffi0-C*S. 
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(08] 04~07(D|lteWcfet,>r> vXi'Ottg 

[010] 09 i:^K^^<om<Dmii&mic^ 

-Chi,. 

[011] *^?«©f6©j|iS«^K:j:i*^f*gg©» 
3§*S«r!ft?B-r S/c«)©*z»«:S«©WBD0-C* -5. 

[012] *^W©lliSM(c <5«ji§tiS*^ft« 
»llSg£IS©^^{^^md;}(Cn^-r»rS0-C«^. 

[013] m.^m^vzi:i>^m{^^(owt-m^ 

[014] ilie*©SJfiK: 4; s ip^*iia©Siji*a«: 
[016] *^«;Sg©8l3g:&S6«:o(,»T©%^€rl)i* 
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* ^fci?)©i}i^ftsg©Kffi0-c*s. 

[017] Sf3feS{ti{C J; h^(DmmMt<C-OK->X<D 

[018] aEsfeaSBK J: SSEiB!©Sj£lgK:oor© 

[019] fi£*JJJI5K: j: SE«g©Sin:g(cot»r © 
#^?:K?8-r*fc»©*^ft«S©»rffi0r*.5. 
[02 0] fi£*S'rf5{CJ:SS^xv^>y^Tia^^^ 
-i^©^^K:ot,^r©#S?:Ui?gT5fc«)©^ftS« 
10 ©»fffi0-c*^. 

[02 1 ] m.mmicj^iw^s.y^-^if^ym¥;f 

-y©^4K:ot>TO#^*SiWr5fc*©*«ft«« 
©*iffi0 -cab's. 
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